Inositol polyphosphate 1-phosphatase is a novel antihypertrophic factor.
Activation of G(q)-coupled alpha(1)-adrenergic receptors leads to hypertrophic growth of neonatal rat ventricular cardiomyocytes that is associated with increased expression of hypertrophy-related genes, including atrial natriuretic peptide (ANP) and myosin light chain-2 (MLC), as well as increased ribosome synthesis. The role of inositol phosphates in signaling pathways involved in these changes in gene expression was examined by overexpressing inositol phosphate-metabolizing enzymes and determining effects on ANP, MLC, and 45 S ribosomal gene expression following co-transfection of appropriate reporter gene constructs. Overexpression of enzymes that metabolize inositol 1,4,5-trisphosphate did not reduce ANP or MLC responses, but overexpression of the enzyme primarily responsible for metabolism of inositol 4,5-bisphosphate (Ins(1,4)P(2)), inositol polyphosphate 1-phosphatase (INPP), reduced ANP and MLC responses associated with alpha(1)-adrenergic receptor-mediated hypertrophy. Similarly overexpressed INPP reduced ANP and MLC responses associated with contraction-induced hypertrophy. In addition, overexpression of INPP reduced the increase in ribosomal DNA transcription associated with both hypertrophic models. Hypertrophied cells from both cell models as well as ventricular tissue from mouse hearts hypertrophied by pressure overload in vivo contained heightened levels of Ins(1,4)P(2), suggesting reduced INPP activity in three different models of hypertrophy. These studies provide evidence for an involvement of Ins(1,4)P(2) in hypertrophic signaling pathways in ventricular myocytes.